Possible destruction of cholinoceptive neurons by overstimulation of cholinergic tracts.
It is well established that intracerebral injections of kainic acid may cause not only neuronal cell destruction at the injection site, but also losses in some distant regions. The mechanisms are different. The distant, but not the local, destruction can be produced by folic as well as by kainic acid and prevented by pretreatment of the animal with diazepam. Overexcitation of excitatory projections is believed responsible for the distant damage and evidence is presented that in some instances the projections involved are cholinergic. Thus, for example, injections of kainic acid or folic acid into the substantia innominata of rats destroy neurons in areas such as the pyriform cortex and amygdala which receive cholinergic projections from the injected area. Some of the destroyed neurons are GABAergic. That the distant toxicity in these areas can be partially blocked by scopolamine and is accompanied by decreases in the number of muscarinic binding sites is consistent with a cholinergic mechanism. Distant damage also occurs in the thalamus but this appears to be mediated by a noncholinergic projection. Similar injections of folic acid or kainic acid into the rostral pontine tegmentum, another area with cholinergic cells, cause destruction of both dopaminergic and GABAergic neurons in the substantia nigra. The effect on the GABAergic but not that on the dopaminergic cells is blocked by scopolamine. The results are discussed in relation to possible mechanisms of epilepsy and of selective neuronal losses in diseases such as Parkinson's disease.